
RESULTS OF USE

This method has been tested on many samples experi-
mentally pasteurized in the laboratory and on several samples
of commercially pasteurized milks. In a considerable num-

ber of cases, myself and two others, one with considerable
practice and the other with practically none, have found it
readily possible to differentiate the properly pasteurized from
the raw samples. I feel sure that any one who will take the
necessary time to familiarize himself with the test will be
able to separate milk heated to 60 C. and above from raw

milk, with the same ease and certainty that the bacteriologist
now makes a laboratory diagnosis of diphtheria or rabies,
and in little more time than is required to stain and examine
for tubercle bacilli in sputum.

Part of the work done on this test was performed while I was working
in the Laboratories of Preventive Medicine and Hygiene at the Harvard
Medical School, and I desire to thank Dr. M. J. Rosenau for many-
courtesies extended. I also wish to thank my assistant, Miss V. A.
Armstrong, for constant help.

THE VACUUM TUBE OF KEIDEL, AS APPLIED
TO BLOOD-CULTURE WORK
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While blood-culture has long occupied an important posi-
tion as a diagnostic method in all modern hospital labora-
tories, it has almost completely failed to popularize itself
among general practitioners. The reasons for this
are self evident. Very few general practitioners
probably have private laboratory facilities at their
disposal which would enable them to carry to the
sick-bed all the paraphernalia which blood-culture,
as hitherto practiced, demands. Moreover, a single
negative result is rarely of value, while repeated
examinations would frequently not be tolerated by
the patient, to whom a vein puncture with a large
needle is by no means an indifferent procedure.
To meet these objections to an otherwise most
valuable method of investigation, it occurred to us

that the entire procedure might be very much
simplified by the use of large vacuum tubes analog-
ous to those which were introduced by Keidel for
the collection of blood for Wassermann work, the
culture medium being placed in the tubes. Pre-
liminary experiments which Dr. G. H. White car-
ried out during the fall of 1912 and the following
winter showed conclusively that the method is
thoroughly practical and trustworthy, and since
then all blood-culture work both at the laboratory
of the College of Physicians and Surgeons and in
Dr. Simon's private laboratory have been con-
ducted on this basis.

The tubes which we are now using are manufac-
tured by the Steele Glass Company of Philadel-
phia. They are illustrated in the accompanying
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which the tube is
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tion.

diagram. their capacity is approximately 50 c.c. From
15 to 25 c.c. of glucose bouillon containing 1.5 per cent,
of sodium citrate (to prevent coagulation) are placed in
each tube. This is most conveniently accomplished by
drawing out the neck at the mark a to a comparatively
fine caliber, without seriously weakening the glass, when
each tube is connected with a suction pump and a vacuum
established. The connecting rubber tube which leads to
the pump is clamped, slipped off and plunged into the
culture medium, when this is again connected with the
suction pump, the desired degree of vacuum established
and the neck sealed at a where it was previously drawn
out. The tubes are then provided with a stout rubber
cuff, armed with a No. 24 needle which, in turn, is supplied
with a stylet. Thin tubing is unsuitable, as it will collapse
when suction is established. The needle which we use is a
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trifle larger than that going with the Keidel tube, but still
sufficiently small as not to cause any inconvenience to the
patient. Needle and cuff are guarded with an outer glass
tube, as usual, and the entire apparatus is sterilized—best by
heating in the autoclave for five minutes after the pressure
has reached 20 pounds. Thus prepared, the tubes may be
stored, and are then ready for use at any time.

When a blood-culture is to be made, the patient's arm at
the bend of the elbow is cleansed with soap and water, and
alcohol and ether in the usual manner; a constricting band
is placed- around the upper arm, and any prominent vein
punctured that may present itself. After this has been doner
the sealed end within the rubber cuff is broken off, when
approximately 5 c.c. of blood are allowed to enter. The
constricting band around the arm is removed as soon as
the blood begins to flow. The needle is then quickly with-
drawn, the guard tube replaced, and the reassembled outfit
carried to the laboratory. If this is at a distance, necessitat-
ing the mailing of the tube, the rubber cuff is removed under
aseptic precautions, and the broken end of the collecting
tube sealed in a Bunsen or alcohol flame. Otherwise this
is not necessary and the entire apparatus may be placed in
the incubator, as it is.

After twenty-four hours the corpuscles will have settled
to the bottom, while the supernatant fluid becomes perfectly
clear and remains so, if no growth has occurred. If posi-
tive, a turbidity results which develops either within twenty-
four hours, or later, and varies in appearance with the
character of the organism. Then, and not before, are the

contents of the tube examined in the smear, and,
if desired, by subcultures, though the latter are not
always necessary.

The results which we have obtained with this
procedure have been most gratifying. The isola-
tion of all the common organisms which may be
found in the blood (including the various types
of streptococci and pneumococci) is effected with-
out difficulty, and we feel that blood-culture with
this method is now a sufficiently simple matter to
be within the reach of any physician who is pro-
vided with even very modest laboratory facilities.
The inconvenience caused the patient is, moreover,
so slight that no objection is likely to be raised to
even frequent repetitions of the puncture.

While the procedure, as above described, is one
that will usually be adopted for the isolation of
aerobic organisms, the same method may be em-

ployed if anaerobes are to be cultured. In that
event, a vacuum is again established after inocula-
tion of the culture medium, and the tube sealed
off as in the beginning. Or, as an extra precau-
tion, the medium may be layered with liquid paraf-
fin before sterilization.

We may mention that we are using correspond-
ing tubes for the collection of blood for various
other purposes. For coagulation-time determina-
ations, according to Howell's method, a smaller

model is employed, charged with oxalate solution and gradu-
ated accordingly. Plain collecting tubes of large caliber are
used for the purpose of obtaining blood for the Abderhalden
and Fauser reactions, for the preparation of salvarsanized
serum, for the collection of antiserums in animals, etc.

The underlying principle in all, of course, is the vacuum
method of Keidel, to whom we cheerfully give all credit for
its extension to other purposes also than the collection of
blood for the Wassermann reaction.

Observation and Theory.—It is not true that observations
compel any one theory. In fact, as Poincare has shown, there
is an infinite number of explanations of any finite set of
facts. From among this enormous totality we must select
the explanation which is most satisfying for us from con-
siderations of convenience or from the demands of the esthetic
sense. This is actually what we always do. It should be
done consciously.—R. D. Carmichael, Science.

Downloaded From: http://jama.jamanetwork.com/ by a Georgetown University Medical Center User  on 05/27/2015


